A s the US Military's involvement in current conflicts in Southwest Asia deescalates, it is important to assess which service members have sustained amputations in combat and the impact these amputations have had on their lives. Previous articles have characterized extremity injuries and amputations during recent conflicts, but there has been scarce information pertaining to the amputee's background. 1Y4 Recent civilian literature has provided insight into the characteristics and patient-related factors associated with high-energy extremity injuries, but few data exist on military amputees. 5Y8 Furthermore, studies have demonstrated a statistically significant association between patient characteristics and the outcome of their injuries. 5Y8 Military occupational specialties (MOS) vary greatly relative to the environment in which members of those occupations must operate and the risk their operations entail. Insight into the MOS that sustain the greatest number of amputations or those that are able to return those amputees to duty at higher rates than other MOS may lead to advances in combat-wounded care. Lastly, while the perception exists that military populations have a high level of function following combat-related amputation, the purpose of this study was to quantify return-to-duty rates among MOS to clarify the ability of this amputee population to return to their occupational requirements.
The data available from 2001 to 2011 derived from the Iraq and Afghanistan conflicts include 1,631 amputations and 1,221 amputees; 93% of these injuries result from explosive events. 4 Using this cohort, we can further our understanding of amputations by examining the service members' MOS and outcome. The purposes of this study were to identify which service members, based on their MOS, sustain the majority of amputations and to describe the disabling conditions and outcomes of the amputees within each MOS. score greater than 15 is typically considered serious or defined as moderate polytrauma. 9 Amputation patterns were classified as the following: below-the-knee amputation (BKA), through-theknee amputation (TKA), above-the-knee amputation (AKA), lower-extremity (LE) other (ankle disarticulation, hip disarticulation, hemipelvectomy), and upper-extremity (UE) amputation (all UE amputation subtypes ranging from wrist disarticulation to shoulder disarticulation). An amputee was considered a multiple amputee if he had more than one major extremity amputation performed; an amputation was characterized as late if it was performed greater than 90 days from injury. 10 Personnel were from the US Army (USA), the US Air Force (USAF), the US Marine Corps (USMC), and the US Navy.
Information specific to return to duty and long-term disability was obtained from the Physical Evaluation Board Liaison Office for each branch of service. The following information was obtained: final disposition of duty, combined disability rating, and the disabling conditions contributing to an amputee's combined disability rating. Each service's physical evaluation board uses information regarding a service member's injuries and disabling conditions to determine if a service member is able to continue with military service and, if so, in what capacity. In addition, these evaluation boards are in charge of determining what type of disability-related composition to which each service member is entitled.
11Y14
Personnel without military occupational specialty data were excluded (Fig. 1 ). Data were assembled as a function of MOS by using occupational codes particular to each branch of service. A ranked list of the top 25 MOS based on the number of amputees per specialty was created, and amputation patterns relative to each specific military specialty were identified (Fig. 1) .
Disposition and disability data for each specialty were analyzed. Service members without this information were excluded (Fig. 1) . Amputees are classified as either fit for duty, continuation on active duty/reserve in a limited capacity (COAD/COAR), placed on a temporary disabled retirement list (TDRL), separated from service with severance pay and no long-term benefits, or permanently medically retired. Amputees placed on a TDRL are granted the same privileges as permanently retired personnel, but their cases are periodically reviewed, and the member is permanently retired if his condition is not improving.
11Y13 Service members were considered retained if classified as fit for duty or COAD/COAR (Fig. 1) . In addition, a combined disability rating was determined based on the member's disability codes. Marine, Navy, and Air Force amputees are evaluated using similar criteria and were categorized according to the Army data that matched their final disposition.
Disability was further analyzed using the disability codes of the amputees for each MOS. A service member's disability rating is often a combination of different disability codes (i.e., different causes for long-term disability). For example, a member may have a disability rating of 60, which is composed of a disability code for an LE amputation and a code for traumatic arthritis of a joint. Thus, disability ratings are a function of both the number of different codes and the total number of codes. For this study, the top five codes from each specialty were determined based on the number of amputees with that documented code (Fig. 1) . The top five codes were then analyzed to determine which codes occurred most often among all specialties (Fig. 1 
RESULTS

Demographics
Previously published data involving the aforementioned databases contained information on 1,221 amputees (1,631 amputations) and were combined and correlated with the amputee's disposition and disability information. 4 Complete MOS data were available for 993 service members (81.3%). The top 25 military specialties relative to amputees included 951 service members (96% of amputees with specialty data). Complete outcome data were available for 899 amputees; the top 25 military specialties represented 866 amputees (91% of amputees with specialty data) (Fig. 1) . Amputations occurred most common in enlisted males in infantry units with an average age of 25 years ( Table 1) .
The top 25 specialties involved 96% of the amputees. Personnel from the USA Infantry, USMC Infantry, and USA Armor represented the top three specialties with 312 (31.4%), 176 (17.7%), and 84 (8.5%) amputees, respectively ( Table 2) . Members of the infantry were significantly more likely to have amputations compared with members of all other military specialties (p G 0.0001), and USA Infantry soldiers were significantly more likely than USMC infantry marines to sustain amputations (p G.0001). Infantry (both USMC and USA), engineers (both USMC and USA), and USA Armor Army  25  97  E4  92  20  721  73  896  56  Marine  25  100  E4  96  21  255  26  366  20  Air Force  25  100  E5  100  21  15  2  19  1  Navy  23  100  E4  100  21  2  0  2  0  Total  25  98  E4  93  21  993  1,283 personnel represented 67.4% of all amputees ( Table 2) . Of note, the mean and median ISS for the top 25 specialties was 21 and 18, respectively, and had little variation between MOS (Table 2) . Most common amputation patterns are as follows: 534 BKAs (43%), 392 AKAs (32%), and 61 TKAs (5%). There were 193 UE amputations (16%); 25% of amputees had multiple amputations, and 8% of all personnel underwent a late amputation ( Table 2 ). The amputation rates did not vary among the top 25 MOS specialties.
Within the top three MOS, BKA was the most common LE amputation, followed by AKA, and the UE amputation rate per the total number amputations within a specialty was between 12.6% and 18.3%. Between 24.4% and 34.7% of amputees sustained multiple amputations, and between 10.6% and 16.7% underwent late amputations. The USMC engineers (48.8%), USAF (41.7%) and USMC (61.5%) explosive ordinance disposal (EOD) personnel, and USA Aviation personnel (42.9%) sustained more AKAs than BKAs (Table 2 ).
Disposition and Disability
The majority of amputees from the top 25 specialties did not return to active duty (Table 3 ). In fact, only 14 service members (2%) were classified as fit for duty and, thus, returned to their preinjury MOS. The mean and median combined disability for the top 25 MOS was 76 and 80, respectively, and did not vary substantially between specialties ( Table 3) . The return-to-duty rate for the top three specialties ranged from 0 of 176 amputees (USMC Infantry) to 44 or 312 amputees (USA Infantry) ( Table 3) . No. Branch Specialty n % ‡ n % § Mean Median n % ¶ n % ¶ n % ¶ n % ¶ n % ¶ n %|| n % † † Members of the USA Special Forces (USA SF) had the highest return-to-duty rate, with 58% of amputees retained (37% classified as COAD/COAR and 21% as fit for duty) ( Table 3) . USA SF service members were significantly more likely to be retained via COAD/COAR (p = 0.0022) or fit for duty (p = 0.0015) compared with all other USA specialties (including infantry) and significantly less likely to be permanently retired compared with all other USA specialties (p = 0.0001). The USMC had 21 amputees (4% of USMC amputees with both MOS and outcome data available) who were separated with severance and no benefits.
Disability for the top three specialties was similar to the entire cohort; musculoskeletal and neurologic related disability contributed to disability in 93% of the amputees (Table 4) . The musculoskeletal disability codes represented for the top three specialties were all amputation related (Table 4) . posttraumatic stress disorder (PTSD) was the third most common disability code for USA Infantry and USA Armor and the fourth for USMC Infantry; it contributed to the long-term disability for 79 of 382 amputees or 21% of the amputees within those specialties (Table 4) . Additional analysis of all codes documented for the top 25 specialties indicated that 136 amputees (16%) had a code or combination of codes involving PTSD. This was followed by 93 amputees (11%) with a code or combination of codes for traumatic brain injury (TBI). Lastly, members of the USA SF did not have any codes representing PTSD among either the top five disability codes (Table 5) or upon further analysis of all codes assigned to members of the USA SF.
DISCUSSION
This study illustrates some important points relative to military specialties, amputation patterns, and final disposition during recent combat. First, the majority of amputees are from a small number of military specialties (infantry, USA Armor, and engineering). While it may be intuitive that some occupations are more dangerous than others, this study provides data to support this idea. Second, the overall pattern of amputations (i.e., BKAvs. AKAvs. UE amputations) was relatively similar among the specialties and consistent with previous studies. 3, 4 Similar amputation patterns among specialties may be caused by the fact that the majority of amputations and/or extremity injuries were the result of explosive devices. 1Y4 Third, the overall rate of late amputations in this study (8%) and among specialties was similar to previous data (15.2%) and consistent across the top three specialties with rates between 10.6% and 16.7%. 10 Lastly, the severity of the amputees' injuries measured by the ISS was comparable among specialties. This demonstrates that most amputees, regardless of specialty, have similar injuries and amputation patterns despite having very different occupations and roles within the military.
Although the injuries and amputation patterns were similar for all MOS, such was not the case when looking at the final disposition status of all MOS. The overall return-to-duty rate for this study was similar to previous data but differed for members of the USA SF. Stinner et al. 15 documented a 16.5% return-to-duty rate for their cohort; the return-to-duty rate for the top 25 specialties in this study was 11%. In general, amputees or injuries involving amputations tend to result in the amputee not being retained for military service. However, this study shows that members of the USA SF have a significantly higher chance of returning to duty and not being permanently retired. Although USA SF soldiers had similar amputation patterns and ISSs relative to other specialties, they were being retained and found fit for duty at much higher rates compared with all other MOS. These higher rates may indicate a difference in motivation, resources, or opportunities for USA SF personnel to return to duty relative to other military occupations.
This study also demonstrates that combined disability ratings and disability code representation between specialties and the top three specialties were comparable. The results of this study show musculoskeletal disability, encompassing amputation-related and extremity-related disability, is the main cause of long-term disability involving military amputees. This was demonstrated in previous studies; Cross et al. 16 noted, ''Of all unfitting conditions, 70% were orthopaedic.'' Nonmusculoskeletal disability also contributed to military amputees' overall disability, namely PTSD. It affected almost one of five amputees in the top three specialties and 16% of the entire cohort. Cross et al. 16 documented that PTSD was the number five ''unfitting condition by impact'' involved with long-term disability of injured military personnel. This ranked above UE amputation in their studyVlikely because the number of service members with UE amputations is low compared with those affected by PTSD. Interestingly, none of the members of USA SF had a documented PTSD disability code, and this may have contributed to their increased rate of being found fit for duty or retained on active duty. Through personal communication, one of the authors (C.A.K.) has learned that USA SF personnel are not allowed to return to their unit's team if they are diagnosed with PTSD. This stipulation may influence the diagnosis PTSD among USA SF personnel.
There are a number of strengths relative to this study. First, this study correlates a large cohort of amputees with comprehensive outcome data. Second, the amputees in this study have been followed up in a longitudinal manner (i.e., from injury to disposition relative to military service). This has made it possible to highlight patterns from initial injury to the conclusion of the service member military service or return to service.
There are also limitations to this study. First, this is a retrospective review of records and is susceptible to the pitfalls of such studies. For example, owing to the size of the cohort, the dynamic nature of war, and the multiple agencies involved, errors in documentation are likely to have occurred. As a result, this study did not account for every amputation preformed during the noted time frame. Furthermore, it did not account for complete specialty, disposition, and disability data for all amputees or all service members who sustained amputations during the time frame analyzed in this study; complete data were only available for 899 amputees or 73.6%. For example, detailed information and/or data were unavailable for most of the Navy sailors who sustained amputations. Second, the external validity of this study is limited. The mechanism of injury leading to amputations and the support network for military members differs from civilian trauma patients. 3Y8 For instance, amputations from the last 10 years were the result of explosive injuries, while the majority of civilian trauma-related amputations are vehicular related.
1Y8 Furthermore, almost all military members have access to comprehensive health care, while Bosse et al. 6 documented that 38% of the civilian trauma amputees in their study either did not have insurance or had public insurance. Lastly, this study did not account for a number of preinjury variables such as preinjury fitness level, body mass index, service component (reserve vs. active duty), and so on. It is likely that these variable could have had an impact of the amputees' outcome.
Amputation and extremity injuries have a psychological, physical, and financial impact on society and the military. Masini et al. 17 analyzed 1,333 military personnel with combatrelated wounds and asserted that 64% of the $170 million of total projected disability cost would be extremity related. Furthermore, MacKenzie et al. 5 estimated the lifetime cost per amputee to be greater than $500,000. Therefore, the cost of caring for the 993 amputees analyzed in this study could be more than $496 million. Therefore, preventing such injuries is a cost-effective strategy with the most efficient use of resources directed at preventing injuries in specialties, which are more susceptible to amputations.
CONCLUSION
Amputation rates occurred most commonly among USA and USMC Infantry and combat engineer specialties, with a returnto-duty rate of 8.8%. The exception to this finding is a fit-forduty rate of 21% and retention in military service of 58% among members of USA SF commando units. This discrepancy needs further clarification to identify possible factors that contribute to higher occupational success following combatrelated amputation.
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